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Prevalence of psychiatric disorders in individuals with obesity is higher than in individuals with normal weight (Husky, Mazure, Ruffault, Flahault, & Kovess-Masfety, 2017; Scott et al., 2008). A meta-analytic review of 68 articles (n=115,545) concluded that the prevalence of mental disorders of adults with obesity is 23% for mood disorders, 17% for binge eating disorder, 12% for anxiety disorders, and 9% for suicidal ideation (Abilés et al., 2010; Dawes et al., 2016; Simon et al., 2006). We know that lifetime traumatic experiences such as physical, sexual and emotional abuse or neglect are risk factors leading to such mental health conditions (Brewerton, 2007). Indeed, adults with extreme levels of obesity are more likely to have experienced lifetime traumatic events than individuals with a BMI below 40 kg/m2 (Brewerton, O’Neil, Dansky, & Kilpatrick, 2015).
Additionally, early and late exposure to life adverse experiences, such as traumatic experiences, has been associated with adult obesity in men and women (Alvarez, Pavao, Baumrind, & Kimerling, 2007; Grilo et al., 2005; Gunstad et al., 2006; Thomas, Hypponen, & Power, 2008). A 30-year follow-up prospective study showed that children with a history of trauma are at risk of developing adult severe obesity (Bentley & Widom, 2009). The impact of lifetime traumatic experience on weight gain could be explained by increased risks of being diagnosed with eating, mood, and anxiety disorders (Gustafson & Sarwer, 2004; Palmisano, Innamorati, & Vanderlinden, 2016), as well as psychological dysfunction (D’Argenio et al., 2009). These results suggest that individuals with excess weight tend to cope with their traumatic experiences by eating. In fact, previous investigations showed that the impact of traumatic experience on emotional eating (i.e., eating to regulate emotions) was moderated by emotion regulation (i.e., ways of regulating emotions in a range of situations) and psychological distress (Burns, Fischer, Jackson, & Harding, 2012; Michopoulos et al., 2015; Moulton, Newman, Power, Swanson, & Day, 2015).
Bariatric surgery has widely been accepted as a reference in the treatment of severe obesity and proven as the most effective treatment in individuals with morbid obesity (Fried et al., 2013). However, previous evidence showed that patients experiencing stressful life events and having stressful lifestyles are more likely to lose less weight after weight-loss treatments (Adams, Salhab, Hussain, Miller, & Leveson, 2013; Elfhag & Rössner, 2005).
There is evidence suggesting that comorbid chronic psychiatric conditions may lead to lower weight-loss after bariatric surgery mainly because of poor tolerance to surgically induced food limitations and increased likelihood of having difficulties complying with medical and dietary recommendations (Guisado, Vaz, López-Ibor Jr, & Rubio, 2001; Kinzl et al., 2006; Van Hout, Verschure, & Van Heck, 2005; Wimmelmann, Dela, & Mortensen, 2014). Furthermore, pre-surgery binge eating disorder (Beck, Mehlsen, & Støving, 2012; Bocchieri-Ricciardi et al., 2006), emotional eating (Canetti, Berry, & Elizur, 2009) and other dysfunctional eating patterns (e.g., overeating, grazing) have been shown to be negative predictors of weight-loss following bariatric surgery (Adams et al., 2013; Herpertz, Kielmann, Wolf, Hebebrand, & Senf, 2004; Meany, Conceição, & Mitchell, 2014; Robinson et al., 2014; Van Hout et al., 2005; Wimmelmann et al., 2014; Wood & Ogden, 2012). However, conflicting results showed that pre-operative binge eating disorder could be associated with greater post-surgery weight-loss (Kinzl et al., 2006; Livhits et al., 2012), and that pre-surgery psychological distress, except for severe chronic psychiatric disorders, could be associated to greater post-surgery weight-loss (Herpertz et al., 2004).
On the other hand, several reviews showed that bariatric surgery could improve mental health and psycho-social functioning (Herpertz et al., 2003, 2004; Kubik, Gill, Laffin, & Karmali, 2013; Pataky, Carrard, & Golay, 2011; Sarwer, Wadden, & Fabricatore, 2005), as well as eating patterns of individuals with obesity (Bocchieri-Ricciardi et al., 2006; Kubik et al., 2013; Pataky et al., 2011; Sarwer et al., 2005). The Swedish Obese Subjects (Karlsson, Sjöström, & Sullivan, 1998) study results showed that symptoms of depression and anxiety decreased and that health-related quality of life improved 1 year after bariatric surgery; and other studies showed that depression symptoms decreased up to 4 years post-surgery (Dixon, Dixon, & O’Brien, 2003). By contrast, a study of 196 bariatric surgery patients showed that a combination of pre-operative mood and eating disorders decreased the likelihood of following behavioral guidelines and treatment compliance 6 months after surgery in the USA (Gorin & Raftopoulos, 2009), and Kinzl and colleagues (Kinzl et al., 2006) in a 30-month follow-up study among 140 patients showed that women undergoing bariatric surgery reporting an adverse childhood experience tend to lose less weight than those without these experiences in Austria. These conflicting results could explain the lack of consensus on the effects of pre-surgery psychological distress and dysfunctional eating patterns on bariatric surgery weight and eating outcomes, and highlight the need for further specific investigations in different countries while health care policies differ. Moreover, authors (Kinzl et al., 2006) showed that (a) a combination of absence of pre-operative psychiatric disorder, presence of dysfunctional eating patterns before surgery and positive childhood experience are associated with greater weight-loss at least 30 months after surgery and that (b) a combination of presence of multiple psychiatric disorders before surgery, absence of pre-operative dysfunctional eating patterns and presence of adverse childhood experience are associated with lower weight-loss at least 30 months after surgery.
In summary, lifetime exposure to traumatic events appears to lead to mental health conditions, eating pathologies, and obesity. However, there are conflicting results regarding the associations of traumatic experience with bariatric surgery outcomes, which could be explained by differences in national health care policies. Moreover, available studies focused on childhood adverse events and did not assess weight-loss and eating behaviors conjointly after surgery. Therefore, this study aimed to examine the associations of childhood and adulthood traumatic experience with pre- and post-surgery eating pathology and weight-loss in a sample of bariatric surgery patients using electronic medical record (EMR) data in France.
Materials and methods
Sample
A retrospective chart review was conducted for candidates consecutively admitted for bariatric surgery at the Nutrition Department of Ambroise Paré Hospital (Boulogne-Billancourt, France), starting from early 2013 to late 2014 (2-year period). A total of 301 patients were screened for EMR eligibility, from which 41 were excluded, resulting in 260 EMR screened for eligibility. Inclusion criteria were adults (aged between 18 and 70 years) with obesity (BMI > 30 kg/m2) who benefited from bariatric surgery (any). Exclusion criteria were: absence of pre-surgery psychological interview in EMR, absence of available 12-month follow-up data in EMR, pregnancy in the first 2 years after surgery, and aged over 70 years. A total of 200 unique cases were eligible for statistical analysis. Figure 1 displays the flow chart of participation. Data were collected in an electronic database registered with the French national data protection agency (Commission Nationale Informatique et Liberté, 1824098). Informed consent to anonymously analyze participants' data for research purposes has been collected from the patients before surgery.
Procedures
Pre-surgical care in the Nutrition Department included grouped psychoeducational components for individuals with obesity (e.g., diet, exercise, psychological processes, medical care) as well as individual interviews with nutritionists, dieticians, physical activity educators, and psychologists. Information regarding energy balance, medical comorbidities, dietetic, physical activity, psychological distress, and eating behaviors were provided to the patients. Pre- and post-surgical care in the Nutrition Department followed national guidelines from the French Authority for Health (Haute Autorité de Santé, 2011), which are in line with the European guidelines (Fried et al., 2013). The indication for bariatric surgery was approved by a multidisciplinary team in accordance with French guidelines for bariatric surgery, which are similar to those of the US National Institutes of Health (Haute Autorité de Santé, 2009; National Task Force on the Prevention and Treatment of Obesity, 2000). The type of procedure (e.g., laparoscopic sleeve gastrectomy, Roux-en-Y gastric bypass) was chosen during the multidisciplinary meeting, considering the patient's medical summary and patient's preference.
Data collection
Pre- and post-surgery nutritional interviews were led by clinical nutritionists from the same clinical staff working in accordance with the national standards (Haute Autorité de Santé, 2009, 2011). Patients were systematically weighed and heighted in order to estimate BMI. Moreover, dysfunctional eating patterns were identified through either clinical interviews or 7-day pen-and-paper diaries. A list of seven dysfunctional eating patterns is available in EMR, the clinical nutritionist had to tick the corresponding boxes. Thus, impulsive eating, compulsive eating, restrictive eating, and night eating syndrome were identified through clinical interviews; and overeating, disturbed eating, and grazing were identified through diaries.
Pre-surgery psychological semi-structured interview aimed at identifying psychological contra-indications for bariatric surgery such as intellectual disability, psychotic disorder, obesity-related anxiety or mood disorder and weight-related eating disorder (Fried et al., 2013). These interviews were led by the very same psychologist (DT) lasting 90 minutes on average and following the same structured template: socio-demographic information, personal history and psychiatric information, potential traumatic experiences, weight history, social support for bariatric surgery, and personal motives for bariatric surgery.
Data extraction
Data were extracted from EMR and coded in a database by the same investigator (co-first author, FV). Lifetime traumatic experience was first quoted as presence or absence of any life adverse event reported during pre-surgery psychological interview, and then indexed in terms of exposure to either dysfunctional family background (e.g., parental divorce, educational neglect), emotional abuse or neglect (e.g., bullying, verbal abuse), physical or sexual abuse or neglect (e.g., assault, rape), or early experience of separation or loss (e.g., loss of a parent in early childhood). This categorization has been used in previous investigations (D’Argenio et al., 2009; Grilo et al., 2005; Kinzl et al., 2006).
Dysfunctional eating patterns were identified in EMR among a list of seven: impulsive eating, compulsive eating, restrictive eating, overeating, disturbed eating, grazing, and night eating syndrome. These eating patterns were scored dichotomously (present vs. absent) and indexed into 3 categories for the purpose of this study as (a) impulsive, compulsive or restrictive eating, (b) overeating and disturbed eating, and (c) atypical eating patterns such as grazing (including snacking) and night eating syndrome. This categorization into 3 subsets of eating patterns has been adapted from previous investigations in bariatric surgery patients (Kinzl et al., 2006). This categorization can be explained as follow: (a) impulsive, compulsive and restrictive eating patterns are conceptualized as psychological processes leading to eating disorders such as binge eating or bulimia, (b) overeating and disturbed eating are conceptualized as showing difficulties in following dietary guidelines and recommendations from national health authorities for patients undergoing bariatric surgery, and (c) atypical eating patterns are conceptualized as habits such as snacking between meals during the day or at night.
Data analyses
The deterministic nearest neighbor hot deck imputation was used to address missing values of pre-and post-surgery dysfunctional eating patterns. This procedure allows imputing the data of a patient, without missing data, who has the same socio-demographic or medical baseline characteristics as a patient with missing data (Andridge & Little, 2010). Eight variables were used to impute pre-surgery dysfunctional eating patterns (gender, age at surgery [± 5 years], socio-professional status, surgical procedure, traumatic experience, obesogenic family background, marital status, and maximal BMI [± 5 kg/m2]), and nine variables were used to impute post-surgery dysfunctional eating patterns (adding pre-surgery dysfunctional eating patterns). This procedure has been performed by an epidemiologist blind to study objectives.
To assess the variations in body weight, percentage of total weight loss (%TWL = (initial BMI – nadir BMI) / (initial BMI) × 100) was calculated (van de Laar, 2012). Socio-professional category was categorized into three classes: entrepreneurs and non-manual employees at higher and intermediate level, assistant non-manual employees and manual workers, and inactive (retired and unemployed). As weight loss outcomes were skewed in our sample (skewness / SE > 1.96), TWL has been dichotomized using the median value. Dichotomizing skewed continuous variables has previously been suggested as a way to manage non-normality (MacCallum, Zhang, Preacher, & Rucker, 2002). Additionally, instead of defining arbitrary cut-offs for TWL (e.g., 30% of TWL as a criterion of success), we used the median at each time (i.e., pre-surgery, 6 months, 12 months, and 24 months post-surgery) to dichotomize TWL. Using an arbitrary cut-off might not be adapted to the patients included in this monocentric study when considering possible differences in pre- and post-surgery care as well as possible differences in procedures for performing the same surgical technique. 
First, weighted frequency of presence or absence of lifetime traumatic experience were examined by socio-demographic, medical, and surgical variables, as well as eating patterns; and Chi-squared (for categorical variables) and Student’s t (for continuous variables) tests were performed to determine between-group differences on pre-surgery variables. A p-value below 5% was considered as significant. Second, logistic regression analyses were conducted to determine whether the presence of lifetime traumatic experience was associated with post-surgery lower TWL and dysfunctional eating patterns at pre- and post-surgery; and odds ratios with 95% confidence intervals were computed. All analyses were performed using R (R Core Team, 2013).
Results
Missing data and sample characteristics
A total of 29 EMR (93% women, mean age: 43.5 years) had missing values for pre- or post-surgery dysfunctional eating patterns. The patients from whom data were imputed to the patients with missing data were at 86% (range: 50–100%) in the same categories of socio-demographic and medical variables. Student's t-tests revealed that the sample of patients with missing values was not statistically different from the sample without missing values for weight-loss, dysfunctional eating patterns and traumatic experience.
Included patients were 81.5% women aged from 18 to 66 years (M=44.4, SD=11.5). The mean pre-surgery BMI was 44.9 kg/m2 (SD=5.5; range: 33.2–59.3), and patients benefited from Roux-en-Y gastric by-pass (54%), sleeve gastrectomy (37%), adjustable gastric band (1.5%) or a conversion (any, 12%). A large majority of patients already tried some form of diet before surgery (95%), and 27% had some kind of psychiatric disorder. A vast majority of patients (60.5%, n=121) reported that they experienced life adverse events during their lifetime (43% experienced early separation or loss, 31.4% experienced emotional abuse or neglect, 18.2% had dysfunctional family background, and 9.9% experienced physical or sexual abuse). The 60 excluded patients did not significantly differ from the 200 included patients on any of the pre-surgery variables.
Baseline characteristics are displayed by presence or absence of lifetime traumatic experience in Table 1. Overall, 18.5% of the sample belonged to the higher and intermediate socio-professional class (26.6% without any traumatic experience, 13.2% with a traumatic experience), 57% to the lower non-manual and manual working class (54.4% without any traumatic experience, 58.7% with a traumatic experience), and 24.5% were inactive (19.0% without any traumatic experience, 28.1% with a traumatic experience). This social distribution held significant differences (χ2=6.38, df=2, p=0.041).
Surgery weight and eating outcomes
Six months after surgery, mean patients' BMI was 33.2 kg/m2 (SD=5.1), resulting in a TWL of 22.8% (SD=5.9) of BMI. Twelve months after surgery, mean patients' BMI was 30.7 kg/m2 (SD=5.1), resulting in a TWL of 28.1% (SD=8.2) of BMI. Twenty-four months after surgery, mean patients' BMI was 30.3 kg/m2 (SD=5.3), resulting in a TWL of 29.9% (SD=8.7) of BMI. When considering the presence or absence of a traumatic experience, total loss of BMI as a continuous variable did not show any significant between group differences. Student's t tests revealed no significant differences according to the presence or absence of lifetime traumatic experience on pre-surgery BMI (p=0.791) and post-surgery TWL at 6 months (p=0.642), 12 months (p=0.805), and 24 months (p=0.269).
A total of 94.5% of participants had overeating or disturbed eating before surgery, and 50.5% kept these patterns 12 months after surgery. Thirty-four percent of participants had impulsive, compulsive or restrictive patterns of eating before surgery, while 2.5% still had these patterns 12 months after surgery. 49% of participants had atypical eating patterns (grazing and night eating syndrome) before surgery, and 12.5% kept these patterns after surgery. Chi-squared tests revealed no significant differences according to the presence or absence of lifetime traumatic experience in the distributions of impulsive, compulsive or restrictive patterns of eating (p=0.052), overeating or disturbed eating (p=0.922), and atypical eating patterns (p=0.523) at pre-surgery; and impulsive, compulsive or restrictive patterns of eating (p=0.627), overeating or disturbed eating (p=1.000), and atypical eating patterns (p=0.548) at post-surgery.
Associations between traumatic experience and weight outcomes
TWL at 6, 12, and 24 months are presented by presence or absence of lifetime traumatic experience in Table 2. Among participants who lost less total weight 6 months after surgery, 33.7% experienced a traumatic event during their lifetime and 16.3% did not (p=0.017). There is no significant difference in the distribution of participants for TWL 12 months after bariatric surgery between participants with and without lifetime traumatic experience (p=0.073). Among participants who lost less total weight 24 months after surgery, 33.7% reported they experienced a traumatic event and 16.3% did not (p=0.017). Figure 2 displays the proportion of total sample showing higher pre-surgery BMI and post-surgery lower TWL by presence or absence of any lifetime traumatic experience.
Experiencing a lifetime traumatic event has been associated to lower TWL (OR=2.06; 95%CI=1.15–3.84) 6 months after surgery, and lower TWL (OR=2.06; 95%CI=1.15–3.84) 24 months after surgery. No significant associations were found between lifetime traumatic experience and weight-loss 12 months after surgery (OR=1.44; 95%CI=0.97–2.16). Furthermore, despite significant associations between lifetime traumatic experience and socio-professional category (see Table 1), 2 (traumatic experience) × 3 (socio-professional category) analysis of variance revealed no significant effect of the interaction on pre-surgery BMI (p=0.620), as well as on post-surgery total weight-loss at 6 months (p=0.332), 12 months (p=0.670), and 24 months (p=0.431).
Associations between traumatic experience and eating outcomes
Pre- and post-surgery dysfunctional eating patterns are presented by presence or absence of lifetime traumatic experience in Table 3. Before surgery, 24% of participants with lifetime traumatic experience and 10% without any traumatic experience reported having impulsive, compulsive or restrictive eating patterns (p=0.001). Likewise, 57.5% of participants with lifetime traumatic experience and 37% without any traumatic experience reported having overeating or disturbed patterns of eating before surgery (p=0.003). Additionally, before surgery, 31% of participants with lifetime traumatic experience and 18% without any traumatic experience reported having grazing behavior or night eating syndrome (p=0.009). After surgery (12 months), 30.5% of participants with lifetime traumatic experience and 20% without any traumatic experience reported having overeating or disturbed patterns of eating (p=0.038). However, there is no difference between participants with and without lifetime traumatic experience according to impulsive, compulsive or restrictive eating patterns (p=0.657), as well as to grazing behavior or night eating syndrome (p=0.079) 12 months after bariatric surgery. Figure 3 displays the proportion of total sample having pre-surgery dysfunctional eating patterns by presence or absence of any lifetime traumatic experience, and figure 4 displays the proportion of total sample having dysfunctional eating patterns 12 months after bariatric surgery by presence or absence of any lifetime traumatic experience.
Experiencing any lifetime traumatic event has been associated with pre-surgery impulsive, compulsive or restrictive eating patterns (OR=2.40; 95%CI=1.45–4.13), overeating or disturbed patterns of eating behavior (OR=1.55; 95%CI=1.16–2.09), and grazing or night eating syndrome (OR=1.72; 95%CI=1.15–2.62). 12 months after surgery, lifetime traumatic experience was associated to overeating or disturbed patterns of eating behavior (OR=1.53; 95%CI=1.03–2.29). No significant associations were found between lifetime traumatic experience and neither post-surgery impulsive, compulsive or restrictive eating patterns (OR=1.53; 95%CI=0.09–4.02) nor post-surgery grazing or night eating syndrome (OR=1.53; 95%CI=0.95–5.21). Despite significant associations between lifetime traumatic experience and socio-professional category (see Table 1), 2 (traumatic experience) × 3 (socio-professional category) analysis of variance revealed no significant effect of the interaction on pre-surgery impulsive, compulsive or restrictive eating patterns (p=0.267), overeating or disturbed patterns of eating behavior (p=0.780), grazing or night eating syndrome (p=0.571), as well as on post-surgery impulsive, compulsive or restrictive eating patterns (p=0.234), overeating or disturbed patterns of eating behavior (p=0.410), grazing or night eating syndrome (p=0.571).
Discussion
The aim of this study was to examine the associations of lifetime traumatic experience with pre- and post-surgery dysfunctional eating patterns and post-surgery weight-loss in a French sample of bariatric surgery patients. It was hypothesized that lifetime exposure to traumatic experience may be a prognostic factor in post-operative weight-loss in patients with obesity. The results of this retrospective chart review showed that bariatric surgery patients who reported a lifetime exposure to traumatic event are more likely to attend lower weight loss after surgery. Moreover, results showed that patients with lifetime exposure to traumatic experience are more likely to experience pre-surgery dysfunctional eating patterns from 3 categories (i.e., impulsive, compulsive and restrictive eating; overeating and disturbed eating; grazing and night eating syndrome), and to experience post-operative overeating and disturbed eating.
Before bariatric surgery, no difference was found between patients with and without any exposure to traumatic experience when considering pre-operative BMI. However, 6 and 24 months after surgery, patients who reported having experienced a traumatic event during their lifetime were significantly more likely to lose less weight than patients without exposure to any traumatic events. While trauma exposure is known to lead to psychiatric disorders (Brewerton, 2007), these differences in the associations between traumatic experience and weight loss may be explained by meeting more difficulties changing dysfunctional eating patterns when psychological distress is present (Gorin & Raftopoulos, 2009). Another explanation could be that women with obesity who were exposed to sexual abuse or violence use their excess weight as an 'adaptive' way to protect themselves against sexual assault (Gustafson & Sarwer, 2004; Wiederman, Sansone, & Sansone, 1999).
Consistent with previous investigations (Palmisano et al., 2016), the results of this study showed that patients who were exposed to a life adverse event were more likely to experience dysfunctional eating patterns before bariatric surgery. One year after surgery, trauma-exposed patients from this study showed no difference in impulsive, compulsive and restrictive eating patterns neither in grazing nor in night eating behaviors. However, patients who experienced any lifetime traumatic event were more likely to overeat and to show difficulties following dietary guidelines 1 year after bariatric surgery, which is consistent with the results of previous studies showing that psychological distress may lead to poor compliance to medical and dietary recommendations after bariatric surgery (Guisado et al., 2001; Pessina, Andreoli, & Vassallo, 2001; Van Hout et al., 2005). Moreover, evidence from a systematic review suggested that appearance or reappearance of dysfunctional eating patterns after bariatric surgery was associated with poorer postoperative weight loss (Opozda, Chur-Hansen, & Wittert, 2016), and poor compliance to dietary and medical guidelines appears to be the main factor moderating this association (Pontiroli et al., 2007).
The results of the present study on the unequal exposure to traumatic life events between socio-professional classes are in accordance with studies indicating that trauma and multiple victimization are more common among people with low socioeconomic status and facing prolonged social adversities in their life-course (Harland, Reijneveld, Brugman, Verloove-Vanhorick, & Verhulst, 2002; H. A. Turner, Finkelhor, & Ormrod, 2006; R. J. Turner & Lloyd, 1995). Low household income, unemployment or an unstable employment, debts, loss of income, and the impact of discrimination based on class and gender are multifaceted stressful situations that limit all aspects of life (in particular, choice of neighborhood, schooling, leisure activities, and job opportunities). People with accumulative socioeconomic disadvantages not only meet poor availability of institutional resources (Leventhal & Brooks-Gunn, 2000), but their close family and kinship circles are also less effective in giving them needed support in case of socioeconomic hardships. The findings suggest that a cross-sectional study on the specific influences of traumatic life events in preadolescent children located in two socioeconomically distinct neighborhood settings may help to clarify the non-significant effect of social class on the pre- and post-surgery dysfunctional eating patterns (Gustafsson, Larsson, Nelson, & Gustafsson, 2009). As this research showed, sociocultural disadvantage was significantly associated with emotional symptoms; whereas the type of traumatic life events was related to dysfunctional eating patterns. 
To our knowledge, this study is the first to explore the associations of trauma exposure with weight loss and dysfunctional eating patterns in a sample of 200 consecutive bariatric surgery patients in France up to 24 months after surgery. These clinical data were collected by the same team of clinicians, and systematically recorded in patients EMR during pre-operative and follow-up medical visits. Before surgery, the very same psychologist (DT) systematically investigated whether patients had been exposed to any traumatic event during their lifetime. These methodological features are the strengths of this study in so far as they provide scientifically meaningful and useable information.
On the other hand, the retrospective design of this chart review presents some limitations, mainly regarding the number of available data relevant to the main hypothesis of the present study. First, data collection may be biased in this study in so far as it has been collected through clinical interviews by the clinical staff. Thus, data collection may be unstandardized due to possible different ways of running an interview, which may in turn induce social desirably or barriers to provide accurate information. Second, the size of this study's sample and its distribution did not allow for statistically controlling potential moderating variables such as surgery technique or psychiatric comorbidities. Third, it would have been of great value to know whether patients ever sought psychological support after being exposed to any traumatic event, or to manage their eating patterns. In fact, weight loss maintenance have been associated with better internal motivation to lose weight, self-efficacy, autonomy and coping strategies, which are skills targeted through psychological support (Elfhag & Rössner, 2005). Fourth, while exposure to traumatic events is known to increase psychological distress (Brewerton, 2007) the actual emotional and cognitive impact of personal traumatic history remains unknown in this study.
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 Female	80.6% (100)	79.8% (63)	
 Male	17.4% (21)	20.3% (16)	
Age (years)	44.4 (11.66)	44.3 (11.41)	.976
Maximal BMI (kg/m2)	45.3 (5.97)	44.3 (7.70)	.217
Pre-surgery BMI (kg/m2)	42.9 (5.52)	42.7 (5.50)	.791
Socio-professional category			.041
 Higher class	13.2% (16)	26.6% (21)	
 Middle class	58.7% (71)	54.4% (43)	
 Other/inactive	28.1% (34)	19.0% (15)	
Lives…			.235
 With partner	60.3% (73)	69.6% (55)	
 Alone	39.7% (48)	30.4% (24)	
Housing			.359
 Apartment	75.2% (85)	68.0% (51)	
 House	24.8% (28)	32.0% (24)	
Children (number)	1.6 (1.24)	1.7 (1.46)	.538
Obesity in family			.297
 Presence	68.3% (82)	76.3% (58)	
 Absence	31.7% (38)	23.7% (18)	
Diabetes in family			1.000
 Presence	47.5% (57)	47.4% (36)	




 Presence	18.2% (22)	17.7% (14)	
 Absence	81.8% (99)	82.3% (65)	
Tobacco consumption			.566
 Presence	24.8% (30)	20.3% (16)	
 Absence	75.2% (91)	79.7% (63)	
Consumption (any)			.767
 Presence	34.7% (42)	31.6% (25)	
 Absence	65.3% (79)	68.4% (54)	
Obstructive sleep apnea			1.000
 Presence	71.9% (87)	70.9% (56)	
 Absence	28.1% (34)	29.1% (23)	
Diabetes			.653
 Presence	30.6% (37)	26.6% (21)	
 Absence	69.4% (84)	73.4% (58)	
Osteoarthritis			.399
 Presence	81.8% (99)	87.3% (69)	




 Gastric by-pass	52.9% (64)	55.7% (44)	
 Sleeve gastrectomy	36.4% (44)	38.0% (30)	
 Adjustable gastric band	0.8% (1)	2.5% (2)	
 Conversion (any)	9.9% (12)	3.8% (12)	
Preparation for surgery (months)	12.3 (4.27)	13.2 (4.30)	.291
Previous diets			1.000
 Yes	95.8% (115)	94.9% (75)	
 No	4.2% (5)	5.1% (4)	
Social support for surgery			NA
 Yes	100% (47)	100% (26)	
 No	0% (0)	0% (0)	
Pre-surgery impulsive eating			.052
 Presence	39.7% (48)	25.3% (20)	
 Absence	60.3% (73)	74.7% (59)	
Pre-surgery overeating			.922
 Presence	95.0% (115)	93.7% (74)	
 Absence	5.0% (6)	6.3% (5)	
Pre-surgery atypical eating			.523
 Presence	51.2% (62)	45.6% (36)	




 Presence	27.3% (33)	20.3% (16)	
 Absence	72.7% (88)	79.7% (63)	
Anxiety disorder			.802
 Presence	3.3% (4)	5.1% (4)	
 Absence	96.7% (117)	94.9% (75)	
Intellectual disability			NA
 Presence	0% (0)	0% (0)	
 Absence	100% (121)	100% (79)	
Psychosis			.708
 Presence	0.8% (1)	2.5% (2)	
 Absence	99.2% (120)	97.5% (77)	
Psychiatric comorbidity (any)			.551
 Presence	28.9% (35)	24.1% (19)	
 Absence	71.1% (86)	75.9% (60)	
Type of traumatic experience			
 Early experience of separation or loss	43.0% (52)		
 Emotional abuse or neglect	31.4% (38)		
 Dysfunctional family background	18.2% (22)		
 Physical or sexual abuse	9.9% (12)		





Table 2. Associations of traumatic experience with post-surgery lower weight-loss.
Weight measure	Time	n	% trauma	% no trauma	p	OR	95% CI
%TWL (< median)	6 months	194	33.7	16.3	.017	2.06	1.15–3.84
	12 months	200	29.5	20.5	.073	1.44	.97–2.16
	24 months	100	33.7	16.3	.017	2.06	1.15–3.84
Note. BMI: Body Mass Index (kg/m2). %TWL: percentage of BMI loss from pre-surgery.
6 months %TWL median = 23.5%
12 months %TWL median = 29.3%
24 months %TWL median = 30.6%


Table 3. Associations of traumatic experience with pre- and post-surgery eating patterns at 12 months (total n = 200).












Figure 1. Flow chart of participation.

Figure 2. Proportion of total sample having pre-surgery higher BMI and post-surgery lower total weight-loss by presence or absence of any lifetime traumatic experience.
Note. BMI: Body Mass Index (kg/m2). %TWL: percentage of BMI loss from pre-surgery. Medians were used to dichotomize weight-related data at each time (pre-surgery median = 42.3 kg/m2; 6 months median = 23.5%; 12 months median = 29.3%; 24 months median = 30.6%).

Figure 3. Proportion of total sample having pre-surgery dysfunctional eating patterns by presence or absence of any lifetime traumatic experience.
Note. Impulsive eating includes compulsive and restrictive eating. Overeating includes disturbed eating. Atypical eating includes grazing and night eating syndrome.

Figure 4. Proportion of total sample having dysfunctional eating patterns 12 months after bariatric surgery by presence or absence of any lifetime traumatic experience.
Note. Impulsive eating includes compulsive and restrictive eating. Overeating includes disturbed eating. Atypical eating includes grazing and night eating syndrome.
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